
All measures were conducted in the hospital by same trained researcher in each follow up visits. 

 

Nutritional screening 

Nutritional screening was undertaken on admission using the validated screening tool as 

recommended by the clinical guidelines for hospital nutrition at Landspitali 
1-3

 and was validated 

against a full nutritional assessment (weight, height, BMI, serum albumin, pre-albumin, total 

lymphocyte count, triceps skinfold thickness, mid-arm muscle circumference or area, and 

information on unintentional weight loss) in COPD patients. 
2 3

 A total score of ≥4 is considered 

‘at nutritional risk’. 

Weight and body composition 

Weight measurements were conducted during hospitalisation (baseline) and in four follow ups 

visits (3, 6, 9 and 12 months after discharge) using the same device. A portable, multi- frequency 

(20kHz, 100kHz) bioelectrical impedance analysis (BIA) device (InBody230 Co., Ltd. Korea) 

was used to measure weight and other variables for body composition e.g. fat mass, fat free mass 

and muscle mass. The method has previously been validated in stable COPD patients. 
4
 Patients 

were asked to wear light clothes and measurement was performed prior to other functional 

measures. If patients were not able to stand on BIA, a chair weight was used to measure weight. 

In cases when there was lost to follow up, information on weight was collected from electronic 

medical records SAGA (TM software 3.1.39.9) when possible. 

Quality of life  

Quality of life was measured during hospitalisation (baseline) and in two follow ups visits (3 and 

12 months after discharge). For assessment of quality of life the validated St George’s 

Respiratory Questionnaire (SGRQ) was used. 
5
 The questionnaire is based on 76 items used to 

calculate three component scores: symptoms, activity and impacts, and a total score which 

summarises the overall impact on health status. Scores of 100 represents worst possible health 

status and 0 indicates best possible health status. Change of 4 points in SGRQ total score is 

considered a minimum clinically relevant difference. 
6
 Therefore, health status was classified 

into 3 groups based on difference between total score at baseline and total score in 3 and 12 

months follow up. Improvement: ≥ 4 points decrease in SGQR total score, worsening: ≥4 point 

increase in SGQR total score and stable: <4 point change in SGQR total score. 



Lung function 

Forced expiratory volume in one second (FEV1) and forced vital capacity (FVC) were measured 

by spirometry (Jaeger MS-PFT®, Care Fusion, San Diego, USA). 
7
 

Energy and protein intake 

Total energy- and protein intake during hospital stay was estimated using a validated plate 

diagram sheet 
8 9

 for three days, starting on the first day of participation in the study and after 

intervention had started. After each meal, the proportion of the meal consumed by the subjects 

(0%, 25%, 50% or 100%) was recorded. The plate diagram sheet has special guidelines on how 

to record each meal. Other snacks such as sweets, biscuits and yogurt and beverages such as 

coffee, soft drinks and milk consumed were also recorded as well as intake from the two 

interventions, ONS and Snacks. Data collected were analyzed using Aivo2000 for Windows, 

version 1.12.0.1 (AIVO, AB, Stockholm, 2012). Nutrition data in the program is based on the 

Icelandic nutrient composition database (ISGEM). Nutritional content of ONS was obtained 

from the package label. 

Compliance and total energy- and protein intake at home was assessed using the 24-hour recall 

method, 
10

 two and four weeks after hospital discharge and analysed using the ICEFOOD 

nutritional analysis program. 
11

 With regard to compliance, consuming less than one ONS or 

Snack per day was categorised as poor compliance, two to three ONS or snacks was adequate 

and four ONS or Snacks was considered good compliance. 

Functional capacity 

Measure of functional performance was conducted using several tests according to protocol and 

have all been validated in COPD patients: 6MWD, 
12

 TUG, 
13

 30sec chair stand 
14

 and HGS 
15

 

measured by a handheld dynamometer (Jamar® Sammons Preston Rolyan, Boilingbrook, IL, 

USA).  
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